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The Central Coast has serious nitrate issues :

Salinas




Coastal Valleys :
= Wall-to-wall vegetable crops
= 2-3 crops per year

celery
spinach 5%
6%

cauliflower
8%




Ways to improve nitrogen use efficiency :

= Factor residual soil nitrate into fertilizer calculations

Pre-sidedress soil nitrate testing :
= 20 PPM NO;-N threshold enough to carry crop for several weeks



Applying PSNT on a field scale :
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Ways to improve nitrogen use efficiency :

» Use evapotranspiration-based irrigation scheduling

CIMIS weather network



ET-based Irrigation Scheduling

Converting Reference ET to
Crop ET:

ET, ,=ET,.x K

crop crop

K. can vary from 0.1 to 1.2




29 DAP 41 DAP

Estimated Kc of Lettuce

. —

—_—— sprinkler irrigation events T
1.0 - —1 d
/
) | /
% 0.8 ./.
S /
S 0.6
“%3 Sprinkler
47 DAP © 04 :

Q —~] Drip
© 0.2 u Q@Kc = 0.33 during germination with sprinklers

0.0 \J , | |

0 20 40 60 80

Days after Planting



Applying ET-based scheduling on a field scale :

!

Water savings



So why don’t growers uniformly adopt these practices ?

One farm manager may be responsible for >100
fields during a production season

Irrigation and fertilizer management must fit with
other activities (tillage, pest management,
personnel management, equipment constraints)

Potential crop value overwhelms fertilizer and
irrigation costs



Web-based Irrigation and N management
software for lettuce
https://ucanr.edu/cropmanage



CropManage Web-based Tool:

Assist growers in making decisions on irrigation
and nitrogen fertilizer management

Intuitive, simple, quick to use.

Accessible from smart phone, tablet computer, desktop
computer

Guide irrigation schedules using CIMIS weather data.

Guide nitrogen fertilization decisions using soil nitrate
test data.

Maintain and share irrigation, fertilizer, and soil test
records for multiple fields and farms.



Integrate information from multiple sources

Soil and Ranch

Watering
. Crop ET model | > Recommendation

Y

Database
Driven Web
CIMIS ETo Application
4

Soil nitrate test \

Field sensors

Crop N model |>

Display and export water
and fertilizer records

Decision support using crop models



How is N fertilizer rate determined

from a soil nitrate test?

Recommended
Fertilizer N= Future Crop N uptake

— (residual NO;-N - threshold NO;-N)

— Soil N mineralization potential

Soil NO4;-N by ‘quick test’ or lab analysis




How is irrigation requirement determined?

Spatial CIMIS ET, Reporting




Iceberg lettuce canopy cover
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Available moisture depends on soil type and
rooting depth

Rooting Depth of Lettuce
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Interface with UCD SoilWeb Tool

Soil Name:

Elder sandy loam, 0 to 2 percent slopes
Soil Series:

Elder
Soil Texture:

sanchy 1oarn

Soil Mineralization
Soil silt Sand Clay Organic Density Tension Rate (lb
Depth (%) (%) (%) (%) (g/em?)  (cbar) N/acre/day)

1t 196% B74% 13% 25% 1.6 7 0.2

21t 196% B74% 13% 25% 1.6 5.8 0.2



Interface with field sensors :




Ranch Summary



Soil Summary

Sample Date
/4412
91712
9/2112
10/4/12
10/4/12
10/9/12

1009412

Sample Reading (ppm)

25

a0

a0

25

25

20

15

Crop Stage

13t drip fertigation
2nd drip fertigation
3rd drip fertigation
Ath drip fertigation
Ath drip fertigation
Ath drip fertigation

Ath drip fertigation

Fertilizer Summary

Fertilizer
Date

Fi2402

g9/20/12

95712

9182

972402

Soil NO3-N
{ppm)

MAA,

(W

11.90

23.81

MAA,

Crop Stage
Eed listing
Fost-thinning
15t drip
fertigation

2nd drip
fertigation

3rd drip

sample Depth (ft)

1

Fertilizer N Recommended (Ib

N/acre)

MAA,

MAA,

47 .8

0.0

MAA,

Sample Analysis

QUick Strip
Quick Strip
Quick Strip
Quick Strip
Quick Strip
Quick Strip

QUick Strip

Cumulative N
Uptake

0.0o

291

15.13

26.27

34.99

Soil Nitrate-N (ppm)

11.90

23.81

23.81

11.50

11.80

9.52

7.14

Fertilizer

B-20-20

Ammornium

Sulfate

LIAN 32

LIAN 32

KTS

Soil Mineral N (Ib/acre)

45.23
9046
90 46
45.23
45.23
36.18
27.14

Applied N (Ib

N/acre)

18.0

63.0

40.0

40.0

0.0

Applied
Fertilizer

300.0 Ibsfacre

300.0 Ibsfacre

113 gallons/acre

113 gallons/acre

10 7 gallonsiacre



Water
Date

TI2TM 2

2892

T3 2

g 2

g/6/1 2

g/10/1 2

g/14/12

G241 2

928112

g431/12

244012

272

Irrigation
Method

sprinkler
Sprinkler
Sprinkler
Sprinkler
Sprinkler
Sprinkler
Sprinkler
Drrip
Drrip
Drrip
Drrip

Drip

Recommended
Irrigation Interval
(days)

R
1.0
1.0
1.0
2.2
1.8
2.8
5.5
14.4
8.1
7B

5.8

Water Summary Table

Recommended
Irrigation Amount
{inches)

[fA,

0.351in
0.371in
.36 1in
0.34 in
041in
0.41in
0.531n
0.1810n
0.241in
0.371in

.34 in

Recommended
Irrigation Time
{hours)

R

1.18 hrs
1.23hrs
1.20hrs
1.14 hrs
1.38 hrs
1.37 hrs
3.80 hrs
1.13 hrs
1.71hrs
263 hrs

243 nrs

Irrigation Water
Applied (inches)

1.5210n
0.77in
0.85i0n
0.25810n
0.351in
045in
0.5610n
0.541in
0.1510n
0.2210n
0.351in

0.5510n

g.oo

0.7o

0.7o

0.7o

0.37

0.37

0.a8

0.25

0.28

0.37

049

0.62

Canopy
Cover

(%)

1]

158
23
31
43

a4

Average
Reference ET
(inches/day)

g.oo
0.1%2
0.20
0.1%2
.17
0.21
0.20
0.18
0.12
0.19
0.16

0.16



Field Validation of CropManage

Applied water Commercial
Treatment sprinkler drip1 Yield
inches lbs/acre
Grower Standard 4.1 4.9 17935
CropManage 4.1 3.8 18389

1 . . . .
comparison was on last 7 irrigations

Applied N  Commercial
Treatment Fertilizer Yield

------- Ibs per acre --------

Grower Standard 211 19114
CropManage 149 18760




The road ahead...



http://www.google.com/url?sa=i&rct=j&q=picture+of+cauliflower&source=images&cd=&cad=rja&docid=jaNW_bto1ha3IM&tbnid=huLNYEUaug61lM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.adaptiveseeds.com%2Fproduct%2Fcauliflower-leamington-winter-giant&ei=1H6nUZ3eAcuzigLd84HgBQ&bvm=bv.47244034,d.cGE&psig=AFQjCNHa2ju9tsdmbiUa75du4vtH72Oxsw&ust=1370017860533740
http://www.google.com/url?sa=i&rct=j&q=picture+of+celery&source=images&cd=&docid=bC-jcXRlbGjWUM&tbnid=wYv95aRbXybGEM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.autismpedia.org%2Fwiki%2Findex.php%3Ftitle%3DImage%3ACelery.jpg&ei=Z3-nUabQJ6KWiQKKj4HYDA&bvm=bv.47244034,d.cGE&psig=AFQjCNEpYLdl0ghSoscC_RTqiUJSKwhZfg&ust=1370018016501944

Final Thoughts

Web applications can repackage complex data sets and
mathematical models into simple to use decision support
tools

Web apps can also help growers track their practices and
demonstrate they are managing nutrients and water
efficiently

CropManage is not just for growers. It is a potential tool
for crop consultants and advisers to use in assisting
growers with water and N management decisions.
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